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Analysis of Tumor Vasculature Developed from Cancer Stem Cells 
（がん幹細胞を用いた腫瘍血管系の解析） 




 The complexity of tumor vasculature is now widely recognized. It has been demonstrated the contribution of 
cancer stem cells (CSCs) to tumor vascularization in various aspect, such as angiogenesis, endothelial differentiation, 
and formation of vasculogenic mimicry (VM). However, these are often analyzed independently by using different 
cancer cells. 
In this study, we analyzed vasculogenic features of a CSC model, miPS-LLCcm, which has been established 
previously in our lab and shown to develop malignant, vascularized tumors in nude mice. Here we show that 
vasculature in the tumor formed by miPS-LLCcm consists of both host- and CSC-derived endothelial vasculatures, 
and VMs lined with undifferentiated tumor cells, simultaneously. Regarding to endothelial vasculature, our results 
suggested pro-angiogenic factors secreted by CSCs contribute to not only recruit host vessels but also maturation 
of CSC’s progenies into endothelial cells. Thus, we concluded that miPS-LLCcm and its tumor possess potential to 
be a suitable models of tumor vasculature. This model should be at an advantage to develop novel therapeutic 
















in vitro、 in vivoにおける解析を進めた。その結果、miPS-LLCcm細胞は、血管新生因子である血管内皮
細胞成長因子 VEGF-A および塩基性線維芽細胞成長因子 FGF-2 を産生して、宿主由来の血管内皮細胞
を巻き込みながら、自らも血管内皮細胞や疑似血管を構成していく様子を観測することに成功した。こ
れらの結果より、がん幹細胞が腫瘍周囲の血管の内皮細胞の成長を促すだけでなく、腫瘍内の血管ネッ
トワークを構成する細胞までも生み出していることを示すことができた。これは世界的にも新しい知見
であり、従来の腫瘍血管新生の概念を進化させたと言える。これにより、腫瘍血管を標的する新たな制
がん剤開発の基盤を提供し、より効果的な制癌剤開発への応用が期待できると認め、審査委員の全員が
本論文を学位にふさわしい論文であると評価した。 
 
